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Thisprojectis aimedatbetterunderstandingtherole thataerosolsplayin altering
thepropertiesof stratusclouds.This interaction,termedtheindirecteffectof aerosolson
climate,is amajorsubjectof studysincetheradiativeforcinginvolvedmayrival that of
greenhousegases,but rr aybeof theoppositesign. Our goalwasto createnumerical
modelsof thephenomeita,testthemwith data,andtherebygaininsight into thephysical
processesoccurring.Below we list thepapersthatwe haveproducedduring thisgrant.
We thendiscussthesepapers.
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Summary. of results frorl p___ers:

Our papers to date have focused on links between field programs and numerical

models. In paper 1 above, we used data from a field program to investigate whether

Twomey's mechanism ctid work in marine stratus clouds. We found that comparisons of



shiptrackandcloudsaroundshiptrackshadtherelationspredictedby Twomey'ssimple
modelbetweencloudparticle numbers,cloudparticlesizeand cloudalbedo.However,
wealsofoundthattherewereotherphenomenathanconsideredbyTwomeythatwere

occurringin theclouds,andneedto beconsideredin cloudmodels,suchaschangesin
cloudthickness.

In paper2 wedescribedto thereaderhow severaldifferent mechanismsmight
leadto thesuppressionof rainfall thatwasreportedin acompanionpaperin Science.
Thiswork hasbecomet_esubjectof considerabledebatein thecommunitysincethedata
showthatpollution from cities is suppressingrainfall,while themechanismsI discussed
providespossibleexplaILationsfor thesuppression.

Paper3 is basedondatafrom theINDOEX field program. Hereweshowedthat
thesootyaerosolthatar.:soprevalentin Asia,canheattheair to suchanextentthatit
maycausecloudsto dis_';ipate.Indeedtheobservedcloudsin thehazyair appearedmuch
lessfrequentlythanthosein unpollutedair. Cloudburn off in this mannerhadnever
beenidentifiedprior to this paper.

Paper4 showstlat recentsatellitedataconcerningtheindirecteffectof aerosols
oncloudshadbeenmisinterpreteddueto thefilters appliedto thedata. Insteadof
showingliquid watercontentchanging,thecloudfractionis insteadchanging.Ourgoal
in thispaperis alsoto d_:terminethefractionsof thealbedochangesin thesemarine
stratusdueto theTwomeyeffect,to cloudfractionchangesandto liquid waterchanges.
We foundthattheTworley effectdominates,whilecloudfraction is alsoimportant. In
contrastto theassumpti_mmadein manyGCM climatestudies,changesin liquid water
pathwerenotvery impcrtant.


